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Space Flight Requirements 
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(and therefore, specific impulses) and extremely low mass-power 
ratios, e.g.: 

/ > 10 4 to 10 5 sec a < 10“ 2 kg/kW 


Spacecraft Energy “Gain 
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□ Such energy “gains” must account for power required to 
“drive” nuclear reactions — this type of system is “gain- 
limited” in that driver power can be a significant fraction of 
total power produced. 
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□ Last, connect the mission relations to the power systems 
relations. 


Treat I and a as independent parameters that characterize 
propulsion system 
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Vehicle acceleration 
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Required Final Accelerations 
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spacecraft gam illustrated by the following power system 
schematic (or “power circuit”) . . . 


Power System Schematic 





5 Power flows as fractions of P: 



Conservation of Mass/Power 
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5 Special Cases of Power Systems 
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Limits on Values of Gain 
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□ In the limit where gain goes to infinity, there is a minimum of a: 

a p rip + aJl-rip) 
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Given a , calculate needed Gain 
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□ It is also possible that power-limited systems with sufficiently low a may be 
competitive for such ambitious missions. 


